The general location and types of stresses, as well as theoretical deformation and strain in dental bridges, have been described. Mahler and Terklat have described qualitatively the types of stresses expected in a dental bridge consisting of two abutments with a soldered pontic.
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Brumfield2 has discussed the fundamental mechanics of dental bridges from an engineering standpoint and has discussed the design of dental bridges based on simplified models constructed from cubes and tetrahedrons for teeth and pontics and from simple beams. He also has presented criteria for determining the load capacities of posterior bridges.
Weinberg4 has considered the biomechanical aspects of splinting teeth and has presented the analysis in terms of the direction of the occlusal force, the axial inclination, the area of contact, the resultant line of force, and the arch form.
Craig and Peyton5 have studied the general patterns of surface strain in fixed bridges, using a brittle lacquer coating technic. Maxillary and mandibular bridges were loaded under static conditions, and the location and direction of the cracks appearing in the lacquer at various loads yielded information about the position and magnitude of the surface strain and the direction of the tensile stresses.
The measurements did not concern a relationship between strain and load throughout the range of loading but indicated the surface strain at the point where the strain exceeded the tensile strength of the lacquer. Observations using brittle coatings, however, are useful since they indicate locations where the strain gauges should be attached for a more detailed study of the surface strain.
The purpose of this study was to use information obtained with brittle lacquer coating to determine the placement of gauges on anterior and posterior fixed bridges cemented to models and to measure the surface strain in these areas as a function of static loading.
Materials and Methods
The bridges consisted of (1) a six-unit maxillary anterior bridge with pin-ledge preparations on the canine, (2) a six-unit mandibular anterior bridge with threequarter crowns on the canine, and (3) a four-unit maxillary posterior bridge with a three-quarter crown on the first premolar and a full crown on the second molar. The anterior bridges were cemented onto abutment teeth that had been cast from brass. The posterior bridge was cemented onto typodont abutment teeth that were positioned in a plastic model. The static load was applied by using a hand-loading tensioncompression tester.* The loads were applied to the teeth or pontics by small dental stone tips that conformed to the shape of the portion of the tooth being loaded. The The strain on the lingual aspect of the abutment preparation of the right cuspid is shown (Fig. 3) Surface strain on the porcelain facing of the left central incisor pontic are shown (Fig. 4) . Of particular interest was the low magnitude of the strain on the facing; the maximum was 63 Mtin./in. when a load of 40 lb. was applied to the incisal edge of the pontic. The order in which strain on the surface of porcelain facing decreased when the load was applied was (1) right central incisor, (2) lateral incisor, and (3) right lateral incisor.
Similar results were observed with the mandibular anterior bridge. The strain versus load curves in Figure 5 were obtained when the strain gauge was attached to the mesial aspect of the right lateral pontic. The highest strain, about 3, 200 Muin./in. at 56 lb. of load, was observed when the load was placed directly on the incisal edge of the right lateral pontic.
The strain on the lingual aspect of the three-quarter crown abutment under various conditions of loading is shown (Fig. 6) ues of those observed in the maxillary anterior bridge. The strain on the porcelain facing again was low as seen in Figure 7 , where the values for a load of 40 lb. were from 10 to 25 ,in./in.
The strain-load curves for the maxillary posterior bridge are shown (Fig. 8-10 ). The strain on the buccal surface of the second premolar pontic is shown (Fig. 8) . The strain was 260 ,min./in. when a load of 60 lb. was applied to the cusp of the abutment and was 200 min./in. when applied to the central fossa of the first molar pontic. These low strain values were a result of the bulk of the restoration and the lack of any cantilever action, compared with the anterior restoration. The span of the I also was shorter than the ma bridge. The strain on the mo the load was applied to the shown (Fig. 9) . A maximum was recorded at 60 lb. of log value was a result of the strn positioned nearer the center ( when it was attached to the P3 strain on the porcelain facings again was low (Fig. 10) , with maximum values of 13 to 26 1uin./in. at 60 lb. of load.
Discussioñ ---e
The results on the maxillary bridges without porcelain facings show that the surface j strain is higher the closer the strain gauge 30 40 is to the point of loading. The equally high strain observed on the lingual surface of the )ridge with strain lateral pontic and the labial surface of the Larger surface strains were observed when the load was applied directly on the pontic bearing the strain gauge. The strain decreased, depending on the distance from the load and the amount of support given by the abutment.
Under similar conditions, maxillary anterior bridges had more surface strain than mandibular anterior bridges, and the posterior bridge had low surface strains. These observations are explained on the basis of the length of span, balk of the restoration, and the presence of cantilever action.
The surfaces of the porcelain facings were under low strain, even when the bridges were loaded to the maximum of 60 lb.
